The sites of stimulation of dietary sucrose-mediated changes in jejunal sucrase activity was investigated in rats refed on 5g of a high sucrose diet following a 2-day fast. Actinomycin D was injected into rats 7.5hr prior to, just before or 15hr after the beginning of refeeding. Regardless of actinomycin D injection and respective periods , jejunal sucrase specific activity (sucrase activity per mg of mucosa protein) of rats 24hr after the beginning of refeeding was significantly increased, but the significant increase in the segmental sucrase activity , sucrase activity per 15cm segment, was remarkably inhibited by actinomycin D injection 7.5hr prior to and just before refeeding . There was no difference in time-course changes in the sucrase specific activity after the beginning of refeeding between rats receiving actinomycin D injection 7.5hr prior to refeeding and treated with saline injection in the same period. However, the significant rise of the segmental sucrase activity between 15 and 24hr after the beginning of refeeding was remarkably inhibited by the actinomycin D injection . Hydroxyurea (a karyorrhexis agent) injection just before the beginning of refeeding affected neither the increase in jejunal sucrase specific activity nor that in the segmental sucrase activity, but the hydroxyurea injection 3hr prior to refeeding caused a significant reduction of increases in the sucrase specific activity and the segmental sucrase activity. The significant increase in segmental sucrase activity 24hr after the beginning of refeeding was not affected by a massive addition of surface-active agents into the refed diet and drinking water during the initial period of refeeding . These experimental results lent strong support to the idea that the stimulation of the response of jejunal sucrase activity to dietary sucrose in rats was produced in the crypt cell during the initial period of refeeding.
Rosensweig and Herman (1) have shown a decrease in jejunal sucrase activity of human on removal of sucrose from the diet, and an increase on its reintroduction. And because the time-course of the increase or decrease of the sucrase activity correlated with the epithelial cell turnover time of the small intestine, they have proposed that the site of control of this process might be the crypt cells (2) . Similarly, jejunal sucrase activity in rats falls during fasting or carbohydrate deprivation, and sucrose feeding leads to a two-fold rise in jejunal sucrase activity (3, 4) . However, Grand et al. (5, 6) insisted that the effects of dietary sucrose on jejunal sucrase activity could not be mediated by the crypt cells, but must be exerted directly on the fully differentiated cells along the villas, according to their findings as follows. When rats previously fasted or fed on a carbohydrate-free high casein diet were treated with actinomycin D and then fed on a high sucrose diet, jejunal sucrase activity increased significantly, although cell migration was arrested.
Recently we found that when rats were refed on a high sucrose diet for 15hr following a 2-day fast, the weight of the small intestine per 15cm segment at the fi nal stage of the refeeding period was significantly increased as compared with that before or just after the beginning of refeeding, but the sucrase activity was not increased until 20 to 24hr after the beginning of refeeding (7) . And regardless of the amount of food consumed, the increase segmental sucrase activities, sucrase activities per 15cm segment, in rats 24hr after the beginning of refeeding stayed at a constant level (7) . From these experimental results, together with the findings that the lag time of changes in the sucrase activity of refed rats corresponded with proliferating time and also half of turnover time of the epithelial cells in the small intestine of rats (8) , we suggested that the stimulation for the response of the sucrase activity to dietary sucrose in rats was produced in the immature epithelial cell during the initial period of refeeding (7) as proposed by Rosensweig and Herman (2) in human studies. The present study was undertaken to observe the effects of actinomycin D, hydroxyurea as a karyorrhexis agent (9) , and several surface-active agents, which had the exfoliation-effect on the brush border membrane of the villi (10, 11) , on the sucrase activity in rats refed on a high sucrose diet following a 2-day fast, and to investigate the site of stimulation for the response of jejunal sucrase activity to dietary sucrose. containing 50mg hydroxyurea per 100g of body weight, 3hr prior to refeeding. Rats in groups 1 and 2 were killed just before refeeding, and rats in groups 3 to 6 were killed 24 or 30hr after the beginning of 5g-refeeding of the diet. The small intestine was treated using the method similar to that in experiment 1. Effects of surface-active agents on jejunal sucrose activity Experiment 6. The effect of polyoxyethylene sorbitan monolaurate (Tween 20) on jejunal sucrase activity of refed rats was investigated. Rats were divided into 3 groups, and rats in groups 1 and 2 were killed just before or 24hr after the beginning of 5g-refeeding of the diet. Rats in group 3 were given 5g of a diet containing 10% Tween 20 and drinking water containing 10% Tween 20 for 8hr, and thereafter they were administered with drinking water without Tween 20 before killing, 24hr after the beginning of refeeding. The small intestine was treated by the method similar to that in experiment 1. Experiment 7. The effect of sodium laurylbenzenesulfonate (LBS) in the diet on jejunal sucrase activity of refed rats was studied. Rats were divided into 3 groups; group 1, killed just before refeeding; group 2, killed 24hr after the beginning of refeeding of the diet for 5hr, group 3, killed 24hr after the beginning of refeeding of the diet containing 2.5% LBS for 5hr. The small intestine was treated in a manner similar to that in experiment 1.
Analytical procedure. Sucrase activity was determined by the method of Dahlqvist (15) , and the protein content of the intestinal mucosa was measured by the method of Lowry et al. (16) using bovine serum albumin as a standard.
Statistical analysis. Statistical analysis was done by Student's "t" test and by the least significant difference calculated according to the method of Snedecor and Cochran (17) .
RESULTS

Effects of actinomycin D injection on jejunal sucrase activity
The results of experiment 1 are shown in Table 1 . Weights of segmental small intestine, its mucosa and the mucosal protein of rats in group 2 were the lowest and those in group 5 were the highest. There were no differences in jejunal sucrase activity per mg of mucosa protein, sucrase specific activity, among groups 2 to 5, but these specific activities showed significant increases as compared with those of group 1. However, the sucrase activity per segment, segmental sucrase activity, in group 4 and that in group 5 were significantly higher than that in group 1, although there was a significant difference between that in group 4 and that in group 5. Figure  1 represents the results from experiment 2. Jejunal sucrase specific activity and the segmental sucrase activity were gradually decreased with starvation time following a 2-day fast, but those of rats injected with actinomycin D were slightly but not significantly low as compared with those of rats injected with saline. There were no differences in the sucrase specific activities 15 or 24hr after the beginning of refeeding between rats injected with actinomycin D and rats injected with saline, ROSE AND JEJUNAL SUCRASE 589 Table 1 although the sucrase specific activities of refed rats 24hr after the beginning of refeeding were significantly higher than those of rats just before or 15hr after the beginning of refeeding. The segmental sucrase activities 24hr after the beginning of refeeding were clearly increased as compared with those of refed rats 15hr after the beginning of refeeding, but those of rats injected with actinomycin D were significantly lower than those of rats injected with saline. Table 2 shows the results from experiment 3. As the results from experiment 2, jejunal sucrase specific activity and the segmental sucrase activity of rats injected with saline 24hr after the beginning of refeeding were significantly increased as compared with those of rats just before refeeding. And although there was no difference in jejunal sucrase specific activity 24hr after the beginning of refeeding between rats injected with saline and rats injected with actinomycin D, the segmental sucrase activities of the latter were significantly lower than those of the former. The sucrase specific activity in the brush border fragment obtained from rats injected with actinomycin D was not found to be different from that obtained from rats injected with saline, and also there was no difference in the recovery ratio of jejunal sucrase activity in the brush border fragment isolated from the mucosa among these three groups. These results demonstrated that most of the mucosa sucrase activity localized in the brush border fragment and that actinomycin D injection inhibited the formation of the brush border membrane.
Effects of hydroxyurea injection on jejunal sucrase activity Figure 2 represents the results of experiments 4 and 5. The injection of hydroxyurea just before refeeding did not affect the significant increase in the segmental sucrase activity 24hr after the beginning of refeeding, although the sucrase specific activity in rats injected with hydroxyurea was higher than that in rats injected with saline. Hydroxyurea injection 3hr prior to refeeding affected neither the sucrase specific activity nor the segmental sucrase activity of rats just before refeeding, but depressed increases in the sucrase specific activity and the segmental sucrase activity of rats 24 or 30hr after the beginning of refeeding.
Effects of surface-active agents on jejunal sucrase activity The results of experiment 6 are shown in Fig. 3 . From the results of the previous experiments, the segmental sucrase activity of rats after a 2-day fast was significantly increased 24hr after the beginning of refeeding, and the significant increase in the segmental sucrase activity was not affected by Tween 20 contained in the diet consumed and in drinking water allowed for 8hr after the beginning of refeeding. Table 3 represents the results of experiment 7. As shown in the previous experiments, jejunal sucrase specific activity and the segmental sucrase activity of rats after a 2-day fast were remarkably increased 24hr after the beginning of refeeding of the diet. These increases in the sucrase activities were not affected by LBS in the diet consumed, although the food consumption and weights of segmental small intestine and its mucosal protein of rats given the diet containing LBS were lower than those of rats given the diet without LBS. 
DISCUSSION
Effects of actinomycin D injection on jejunal sucrase activity . In the previous study (7) cell. However, this suggestion was considered to be unsatisfactory , from the following findings. As shown in their data (3) , the percentages of the sucrase activity recovered from the microsome fraction to total sucrase activity were 3 .7% in untreated rats and 7.5% in actinomycin D treated rats , and those recovered from the brush border membrane fraction were 76% in untreated rats and 46% in actinomycin D-treated rats. Thirty percent of the total sucrase activity in actinomycin D-treated rats was of uncertain designation . And in the present study ( Table 2 ) the distribution ratio of the sucrase activity in the brush border fragment to total sucrase activity was little affected by the administration of actinomycin D . These findings together with time-course changes in the segmental sucrase activities of refed rats as reported in the previous study (7) and shown in Fig . 1 lent support to the suggestion that the effects of dietary sucrose on jejunal sucrase activity could be mediated by the immature cells, in contrast to the suggestion put forward by Grand et al. (3, 4) . From the experimental results of the effects of actinomycin D injection on the sucrase activity, however, the suggestion that the stimulation for the response of the sucrase activity to dietary sucrose was produced in the immature cell during the initial period of refeeding could not be entirely supported by the findings, as follows. As shown in Table 1 , there was no difference in the inhibitory effect of actinomycin D on significant increases in the segmental sucrase activity 24hr after the beginning of refeeding between the injection 7 .5hr prior to refeeding and that just before refeeding. Effects of hydroxyurea injection on jejunal sucrase activity . Philips et al. (9) reported that hydroxyurea induced karyorrhexis in intestinal crypt , bone marrow and tissues with high rates of cellular proliferation within a few hours after the injection, and that the pathologic process was of short duration and the repair of tissue damage rapid. As shown in Fig . 2 , the increase in the segmental sucrase activity was significantly inhibited by the injection of hydroxyurea 3 .5hr prior to refeeding, but not affected by the hydroxyurea injection just before the beginning of refeeding. The rate of consumption of the refed diet was affected neither by the hydroxyurea injection 3.5hr prior to refeeding nor by that just before refeeding . These findings supported the suggestion that the stimulation for the response of the sucrase activity to dietary sucrose was produced in immature epithelial cells during the initial period of refeeding.
Effects of surface-active agents on jejunal sucrase activity . The massive addition of Tween 20 or LBS into a high sucrose diet could cause exfoliation of the brush border membrane of villi in the small intestine of rats fed on the diet (10 , 11) . If the response of the sucrase activity to dietary sucrose could be mediated by fully differentiated cells along the villus, the addition of these chemicals into the refed diet might affect the increase in the segmental sucrase activity 24hr after the beginning of refeeding. As indicated in Fig. 3 and Table 3 , however, the increase in the segmental sucrase activities was not affected by the addition of these chemicals into the diet and into drinking water during the initial period of refeeding . These fi ndings supported the suggestion that the stimulation for the response of the Vol. 26, No. 6, 1980 sucrase activity to dietary sucrose was produced in immature epithelial cells during the initial period of refeeding.
Recently, Ulshen and Grand (24) investigated the time-course changes in jejunal sucrase specific activity and the rates of epithelial cell migration in the small intestine of rats refed on a high sucrose diet after a 3-day fast. They found that 18 to 24hr after the beginning of refeeding, there was a marked rise in the sucrase specific activity, and that the region of maximal sucrase specific activity always coincided with the leading edge of [3H]thymidine DNA in the epithelial cells. From these findings, without reference to findings from their previous stud ies (3, 4) , they concluded that sucrose-mediated changes in jejunal sucrase activity in the rat were initiated at the level of the crypt cell and were expressed after a latent period of 18 to 24hr during these cells matured and migrated toward the villus tip. This conclusion is in agreement with that of our previous studies (7, 20) and from the present study, being basically in agreement with that proposed from human studies undertaken by Rosensweig and Herman (2).
